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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cultivation of the adhesive animal cell which includes sinking culture-medium liquid into 
the porous polyurethane foam whose average pore size is 1 00 micrometers - 1 mm, or flooding 
this porous polyurethane foam with culture-medium liquid, making an adhesive animal cell adhere 
to this porous polyurethane foam, and cultivating this adhesive animal cell. 
[Claim 2] Cultivation given in the 1st term of a patent claim by which the peptide matrix was 
formed in the molecule of the aforementioned polyurethane. 

[Claim 3] Cultivation given in the 2nd term of a patent claim whose peptide which forms the 
aforementioned peptide matrix is a collagen, albumin, or gelatin. 

[Claim 4] Cultivation given in the 1st term of a patent claim or the 2nd term whose expansion 
ratio of the aforementioned polyurethane foam is ten to 20 times. 

[Claim 5] The aforementioned adhesive animal cell An African green monkey nephrocyte (Vero 
cell), A normal bat lung cell (TbILu), an epithelial cell (940c3), a mouse fiber blast cell (3T3), The 
man striated-muscle ape comber (cell RD) man striated-muscle ape comber cell (A204), The 
first nestling germ fiber blast cell, a Chinese hamster ovary cell (CHO), A suckling hamster 
nephrocyte (BHK), the first embryo cheek cell, a man double-precision somatic cell (W1- 
38.MRC-5), the claim which is an ape nephrocyte (Vero, LLC-MK2, valve flow coefficient-1), the 
first ape nephrocyte, a man **** cell (MRC-5), a rabbit nephrocyte (RK-13), a pig nephrocyte 
(IBR-52), a dog nephrocyte, a cat lung fiber blast like cell, or a fish cell — cultivation given in the 
1 st term 

[Claim 6] Cultivation given in the 1st term of a patent claim which is gentle placement 
cultivation, packed bed cultivation, a continuous-culture method, or a spinner-culture method. 
[Claim 7] The cultivation tub which holds the adhesive animal cell which average pore size 
adheres to the porous polyurethane foam which is 100 micrometers - 1mm, and grows on a 
perforated plate with this porous polyurethane foam, The wetted wall tower connected with this 
cultivation tub through the culture-medium liquid circuit, and the gas supply means connected 
through the culture-medium liquid supply tub and gas supply way which were connected with this 
wetted wall tower through the culture-medium liquid supply way, The culture apparatus of the 
adhesive animal cell which supplies the culture-medium liquid with which it ****(ed), this 
culture-medium liquid and this gas were contacted in this wetted wall tower, and the gas was 
supplied to a cultivation tub through this culture-medium liquid circuit. 

[Claim 8] A culture apparatus given in the 7th term of a patent claim by which the peptide matrix 
was formed in the molecule of the aforementioned polyurethane. 

[Claim 9] A culture apparatus given in the 8th term of a patent claim whose peptide which forms 
the aforementioned peptide matrix is a collagen, albumin, or gelatin. 

[Claim 10] A culture apparatus given in the 7th term of a patent claim or the 8th term whose 
expansion ratio of the aforementioned polyurethane foam is ten to 20 times. 
[Claim 11] The aforementioned adhesive animal cell An African green monkey nephrocyte (Vero 
cell), A normal bat lung cell (TbILu), an epithelial cell (940c3), a mouse fiber blast cell (3T3) f The 
man striated-muscle ape comber (cell RD) man striated-muscle ape comber cell (A204), The 
first nestling germ fiber blast cell, a Chinese hamster ovary cell (CHO), A suckling hamster 
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nephrocyte (BHK), the first embryo cheek cell, a man double-precision somatic cell (W1- 
38.MRC-5), the claim which is an ape nephrocyte (Vero, LLC-MK2, valve flow coefficient-1), the 
first ape nephrocyte, a man **** cell (MRC-5), a rabbit nephrocyte (RK-13), a pig nephrocyte 
(IBR-52), a dog nephrocyte, a cat lung fiber blast like cell, or a fish cell — a culture apparatus 
given in the 8th term 

[Claim 12] A culture apparatus given in the 7th term of a patent claim which has a means by 
which the aforementioned cultivation tub collects the physiological active substances in culture 
medium. 

[Claim 13] A culture apparatus given in the 12th term of a patent claim whose aforementioned 
physiological-active-substance recovery means is a ultrafiltration membrane. 
[Claim 14] A culture apparatus given in the 7th term of a patent claim which is the culture 
medium exhaust port with a bulb by which the aforementioned physiological-active-substance 
recovery means was prepared in the aforementioned cultivation tub. 

[Claim 1 5] A culture apparatus given in the 7th term of a patent claim which prepared the 
culture medium churning means in the aforementioned cultivation tub. 

[Claim 1 6] A culture apparatus given in the 7th term of a patent claim in which the culture- 
medium liquid flow entrance of the aforementioned wetted wall tower has ****** along with the 
wall surface of this wetted wall tower. 

[Claim 1 7] A culture apparatus given in the 1 6th term of a patent claim which has the laminar- 
flow invention means which makes a liquid flow a laminar flow at the aforementioned ******. 
[Claim 18] A culture apparatus given in the 17th term of a patent claim whose aforementioned 
laminar-flow invention means is a bead-like object. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

this invention relates an adhesive animal cell to the high-density-cultivation method of the 
adhesive animal cell cultivated as an affix-ed object, and its culture apparatus in the porous 
matter. 
(Prior art) 

An animal cell is divided roughly into two cell populations from a cultivation gestalt. One of them 
is the cell of the planktonic represented by the cell of a blood system, and others are adhesive 
cells which need the field where a cell adheres like the fibroblast or an epithelium sexual cell. 
Since it increases in the state where it suspended in the culture medium, a planktonic cell can 
be easily increased by the method according to cultivation of a microorganism. On the other 
hand, since the adhesion side (affix-ed object) used as the scaffold of proliferation is required for 
an adhesive cell, extensive and high-density cultivation is difficult for it. 
In recent years, micro carrier cultivation, hollow-fiber cultivation, ceramic porosity pipe 
cultivation, microcapsule cultivation, etc. are proposed as a method that an adhesive animal cell 
can be cultivated comparatively in large quantities and with high density. Especially, micro carrier 
cultivation does not need complicated equipment, but since operation is comparatively easy, it is 
used suitably. Micro carrier cultivation is a method using the macromolecule particle (micro 
carrier) whose diameter is about 100-300 micrometers as an affix-ed object. There are a 
polyacrylamide, a dextran, gelatin, polystyrene, etc. as a material of a micro carrier. On for 

OH 

-0CH 2 -c'hcH 2 N + (CH3) s S 
example, a bridge formation dextran front face CI" 

The micro carrier (site DEKKUSU2(Cytodex2); Pharmacia manufacture) which it ******(ed) and 
was used as the surface-charge type is used suitably. The cultivation density in micro carrier 
cultivation For example, above-mentioned site DEKKUSU 2 [micro carrier cell to which it is 
reported that they are about 2.0x106 to 4.0x106 pieces (micro carrier solid content)/ml when it 
uses at a rate of 3mg per 1ml of culture medium and a Vero cell (after-mentioned) is cultivated 
culture Pudding SHIPURUZU and — MESOZZU, Pharmacia Fine KEMIKARUZU(Microcarrier cell 
culture principles & nethods, Pharmacia Fine Chemicals.)]. However, in this micro carrier 
cultivation, high density and a mass culture must yet have been attained fully. 
For the purpose, such as obtaining the physiological active substance of the minute amount 
contained in an animal cell, development of the method in which the high density and mass 
culture of an adhesive animal cell are possible is desired. 
(Trouble which invention tends to solve) 

The purpose of this invention is to offer the method that an adhesive animal cell can be 
cultivated with high density and in large quantities. Other purposes of this invention are to offer 
the culture apparatus in which it is used for the above-mentioned method and deals. 
(The means and operation for solving a trouble) 
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It includes that the adhesive animal cell cultivation of this invention sinks culture-medium liquid 
into the porous matter, or flood it with culture-medium liquid in the porous matter, it makes an 
adhesive animal cell adhere to this porous matter, and cultivates this adhesive animal cell, and 
the above-mentioned purpose is attained by that. 

The cultivation tub which holds the adhesive animal cell which the adhesive animal cell culture 
apparatus of this invention adheres to the porous matter, and is grown on a perforated plate with 
this porous matter, The wetted wall tower connected with this cultivation tub through the 
culture-medium liquid circuit, and the gas supply means connected through the culture-medium 
liquid supply tub and gas supply way which were connected with this wetted wall tower through 
the culture-medium liquid supply way, It ****, this culture-medium liquid and this gas are 
contacted in this wetted wall tower, the culture-medium liquid with which the gas was supplied is 
supplied to a cultivation tub through this culture-medium liquid circuit, and the above-mentioned 
purpose is attained by that. 

The porous matter used for this invention should just have the water-absorption-power force by 
the matter which does not receive metabolism by the animal cell aiming at cultivation. For 
example, natural organisms, such as a synthetic-resin foam and sponge, are used, and it gets. As 
a synthetic-resin foam, foams, such as polyvinyl alcohol and polyurethane, are used, for example. 
Since especially the foam of polyurethane that has polyoxyethylene structure has the 
outstanding hydrophilic property and outstanding water holding power, it is used suitably. 
Such polyurethane makes the polyol and the poly isocyanate which have polyoxyethylene 
structure react, and is obtained. As a polyol which has polyoxyethylene structure, the 
polyethylene-glycol-polypropylene glycol which is the copolymer of the mixture; ethyleneoxide 
and propylene oxide of a polyethylene-glycol; polyethylene glycol and a polypropylene glycol is 
mentioned, for example. A basic polyol is also usable. With a basic polyol here, an ethyleneoxide 
is made to add to amines, such as ethylenediamine, a diethylenetriamine, a monomethylamine, a 
butylamine, a piperazine, an ethanolamine, propanolamine, and N-methyldiethanolamine, in the 
shape of a polyoxyethylene, and it is obtained. As a polyol which has the above-mentioned 
polyoxyethylene structure, molecular weight about 400 to 1000 polyethylene glycol is used 
suitably. When a polypropylene component is added by the polyethylene glycol, it is desirable 
that the content turns around the about 65 weight section the bottom. The hydrophilic property 
of the foam obtained as it is superfluous falls. 

As the above-mentioned poly isocyanate, the various poly isocyanates, such as an aromatic 
system, aliphatic system, and polyether system, are used, for example. For example, - tri- 
isocyanate etc. is mentioned tolylene diisocyanate, diphenylmethane diisocyanate, diphenyl 
diisocyanate, naphthalene diisocyanate, xylenediisocyanate, butane diisocyanate, and -4-4 f 4" of 
triphenylmethane colors. 

It mixes with the polyol which is independent about a polyol without polyoxyethylene structure, 
or has the above-mentioned polyoxyethylene structure, is used, and gets. As such a polyol, a 
glycerol, trimethylolethane, a trimethylol propane, 1, 2 and 6-hexane triol, a pentaerythritol, a 
sorbitol, a saccharose, and alpha-methyl glucoside are mentioned, for example. As a polyol, 
naturally-ocurring polymers, such as a cellulose, a carboxymethyl cellulose, and a hydroxymethyl 
cellulose, and the derivative of those are also used, and it gets. 

If peptide, such as a collagen, albumin, and gelatin, is made to live together in the system of 
reaction at the reaction time of a polyol and the poly isocyanate, the polyurethane by which the 
peptide matrix was formed in the molecule will be obtained. If the foam of the polyurethane by 
which the peptide matrix was formed in the molecule is used as porous matter, the water 
content of the porous matter will become high and the wetting of the porous matter and culture- 
medium liquid will become good. Consequently, the compatibility of an adhesive animal cell and 
the porous matter becomes high, and multiplication of this cell becomes more prompt, 
as a foam — both a half-continuation foam and a continuation foam — although — it is used 
and gets Since it is so good that the culture-medium liquid containing oxygen tends to contact, 
it is desirable to use a continuation foam. 

The average pore size of the porous matter is 100 micrometers - 1mm preferably 10 
micrometers - 5mm. If pore size is too small, it will be hard coming to increase a cell inside the 
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porous matter, and if too large, the specific surface area of the porous matter will become small. 
If the specific gravity of the appearance of such porous matter is 0.02-0.1 and it is a foam, the 
expansion ratio is about ten to 50 times. 

The cell which can be cultivated by the cultivation of this invention is the fiber blast cell of an 
animal, a lymph cell, or an epithelial cell preferably that what is necessary is just an adhesive 
animal cell. Preferably Furthermore, an African green monkey nephrocyte (Vero cell), a normal 
bat lung cell (TbILu), An epithelial cell (940c3), a mouse fiber blast cell (3T3), a man striated- 
muscle ape comber cell (RD), A man striated-muscle ape comber cell (A204), the first nestling 
germ fiber blast cell, a Chinese hamster ovary cell (CHO), A suckling hamster nephrocyte (BHK), 
the first embryo cheek cell, a man double-precision somatic cell (W1-38.MRC-5), Although it is 
an ape nephrocyte (Vero, LLC-MK2, valve flow coefficient- 1), the first ape nephrocyte, a man 
**** cell (MRC-5), a rabbit nephrocyte (RK-13), a pig nephrocyte (IBR-52), a dog nephrocyte, a 
cat lung fiber blast like cell, or a fish cell, it is not limited to these. 

Culture stand still and packed bed cultivation are contained in the cultivation of the adhesive 
animal cell using the porous matter of this invention. 

In order to enforce cultivation of this invention, equipment equipped with the cultivation tub 
which holds the adhesive animal cell which adheres to the porous matter and is grown on a 
perforated plate with this porous matter, and the wetted wall tower which is connected with this 
cultivation tub through a culture-medium liquid circuit, and supplies a gas to culture-medium 
liquid is used. The culture-medium liquid supply tub is connected with the wetted wall tower, 
for performing stationary culture — the perforated-plate top of a cultivation tub — for example, 
the porous matter preferably used as the 1-3mm split is laid 10mm or less, and after supplying 
culture-medium liquid and infiltrating this into the porous matter, a desired animal cell is 
inoculated into culture-medium liquid or the porous matter (seeding) There is especially no limit 
that what is necessary is just more than the amount of the culture-medium liquid which the 
porous matter may absorb as an amount of culture-medium liquid. Since it is stationary culture, 
although circulation of culture-medium liquid is not performed, it is desirable to perform one 
culture-medium exchange on one - the 3rd. And if it cultivates under temperature required for 
growth of a cell, and atmosphere, this animal cell will increase a porous matter front face 
promptly as a scaffold. The proliferation rate of an animal cell is so large that there is much 
culture-medium volume to the porous matter, and the growth saturation density of the animal 
cell in the inside of the porous matter is high, for example, a polyurethane foam (PUF) — using - 
- the below-mentioned Vero cell — cultivating (PUF23mg, 2ml of culture media) — the high 
saturation density 7.5x106 pieces /3 (inside PUF of culture-medium liquid) is obtained cm 
In order to enforce packed bed cultivation, laminating restoration of the porous matter is carried 
out on the perforated plate of a cultivation tub at a multilayer, the gas content culture-medium 
liquid from a wetted wall tower is supplied [ then, ] under growth temperature, and a desired 
animal cell is inoculated. And the gas content culture medium from a wetted wall tower is 
continuously supplied through a culture-medium liquid circuit. Since the culture-medium liquid 
with which required gases, such as sufficient oxygen, were supplied is supplied to an animal cell 
according to such restoration tub cultivation, high density cultivation is attained. For example, if 
a Vero cell is cultivated supplying enough the air which contains C02 using PUF5.8g into a 
culture medium, the number doubling time of cells of a logarithmic growth phase is 71 hours, it 
will increase 75 times and the high density cultivation 1.7x107 pieces /3 will be attained cm on 
the 24th. 

While supplying culture-medium liquid continuously using the above-mentioned equipment, by 
taking out cultivation products, such as a physiological active substance obtained, out of a 
system continuously, a continuous-culture method is attained and it gets. As an ejection means 
of a cultivation product, a culture-medium liquid exhaust port with a bulb is prepared in a 
cultivation tub, for example. It is also possible to use the ultrafiltration membrane which takes 
out the low-molecular matter alternatively. 

If an adhesive animal cell performs slow speed stirring of a grade which does not exfoliate from a 
porous matter front face, spinner culture will be attained and it will get. In this case, in order that 
the contact degree of a cell and the culture-medium liquid which contains oxygen so much may 
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go up, while the growth rate of this cell becomes quick, since a cultivation product is spread 
effectively in culture-medium liquid, the yield of a product improves. The stirring means is 
suitably established in the cultivation tub. 
(Example) 

The preliminary example of an experiment for carrying out this invention is shown below. The cell 
used here is a Vero cell (the origin and the feature are shown below). 

Vero cell: The adhesive cell of the kidney origin of an African green monkey. A form is the fiber 
bud. It is an established cell line and unlimited proliferation is carried out. A globular form cell is 
the diameter of about 1 3.5 micrometers. It is used for production of virus simian virus 40 etc. If a 
PETORI dish base is cultivated as an adhesion side, it will double in about 18 hours. 
After adding NaHC03, HEPES, penicillin G, and streptomycin to the example of experiment 
1DME synthetic medium (NISSUI PHARMACEUTICAL CO., LTD. make) and adjusting the last 
concentration to NaHC0312.5mM, HEPES5mM, penicillin G 105 U/l, and streptomycin 0.1 g/l, 
fetal calf serum (FBS) was further added to this, and it considered as culture-medium liquid. 
PUF (25 times as many expansion ratio as this) by which the peptide matrix was formed in the 
molecule was applied to the mixer, and it ground to the split 3mm or less. Except for the 
impurity, it sterilized with the autoclave after rinsing with distilled water. This was ****(ed) in the 
above-mentioned culture-medium liquid, and the adhesion glycoprotein in a blood serum was 
made to fully stick to a PUF front face. This PUF and above-mentioned culture medium were put 
into the PETORI dish within the clean bench, and seeding of the Vero cell was carried out into 
PETORIDISHU. It incubated at 37 degrees C, supplying the air containing 5% of C02 to this. 
Several hours after, it was checked under the microscope on the PETORI dish base and the PUF 
front face that the Vero cell had carried out adhesion expansion. It was also checked that a cell 
increases with time. Finally it checked haying increased the Vero cell to the stupid sum state on 
the PUF front face. The cell became round, cells condensed in the second half of a stationary 
phase, and the big cell lump was accepted. When it went into the death phase, the cell at the 
base of a PETORI dish exfoliated, and the Vero cell on the front face of PUF also formed the 
remarkable big aggregate. 

PUF to which it was processed similarly and the same adhesion glycoprotein stuck was used, 
using the same culture-medium liquid as the example 1 of example of experiment 2 experiment. 
This PUF and culture-medium liquid were put into the PETORI dish with a diameter of 53mm, 
and it incubated for 30 minutes at 37 degrees C, supplying the air containing 5% of C02 at a rate 
of 3 l/min. Thus, 3 sets of PETORI dish culture media containing processed PUF40mg and 4ml of 
culture-medium liquid were prepared. Seeding of the Vero cell was carried out to these [ in a 
culture medium ] 3 sets of PUF(s), respectively at 104 pieces [ ml ] /, 105 pieces/ml, and 106 
rate/ml. Here, having carried out seeding of the 104 cells per PUF1cm3 which contained culture- 
medium liquid in 104 pieces/ml is shown. This was cultivated for 38 hours according to the 
example 1 of an experiment, and counting of the number of cells was carried out. The relation 
between seeding density and the number of cells per PUF1g is shown in a view 1. From the view 
1, the rate at which a cell adheres to PUF was not based on seeding density, but it was checked 
that it is simultaneously regularity. 
(Example) 

this invention is explained about an example below. 

Also in example 1 example 1, the same culture-medium liquid and the same PUF were used. The 
PETORI dish culture medium containing 23mg PUF and 2ml culture-medium liquid was prepared, 
and seeding of the Vero cell was carried out to the PUF front face at 1.04x108 rate (PUF)/g. 
after incubating at 37 degrees C for 23 hours, 3 l/min coming out comparatively and supplying 
the air containing 5% of C02, a cell does not exfoliate from a PUF front face — as — being 
careful — sampling — a nuclear number — counting — counting of the Vero cell which has 
adhered to PUF using a method was carried out The number of cells is about 4.5x106 pieces, 
and it was observed that the number of cells is mostly saturated with the PUF front face. This is 
the same as that of the number of cells at the time of cultivating by making the base of the 
PETORI dish of the same size into an adhesion side almost. Since used PUF is 23mg, cell density 
is 1.95x108 pieces (PUF)/g. Since the bulk volume in the inside of the culture medium of PUF is 
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about 26cm3/g, 7.5x106 [ /] of these are equivalent to 3 (PUF in double ****) cm. even if it 
compares this with the micro carrier cultivation using site DEKKUSU 2 shown by the term which 
is a Prior art, it is excellent two to 3 times Thus, high density cultivation is effectively attained 
by this invention method. 

The same PUF as the same culture-medium liquid as the example 1 of example of experiment 2 
experiment was used. The PETORI dish culture medium which put 2ml culture-medium liquid into 
PUF90mg, the PETORI dish culture medium which put the 6ml culture medium into PUF90mg, 
and the PETORI dish culture medium which put in only 5ml culture-medium liquid were prepared, 
respectively. Seeding of 8x105 pieces, 8x105 pieces, and the 2x105 Vero cells was carried out to 
this, respectively, and it cultivated according to the example 1 of an experiment. The relation 
between cultivation time and the cell number is shown in a view 2. The doubling time (D. T.) in 
the logarithmic growth phase at the time of the above-mentioned cultivation using PUF was 
measured. The amount of culture-medium liquid was independently set to 4ml, PUF to add was 
set to Omg, 50mg, 70mg, and 190mg, it experimented, respectively, and D.T. in a logarithmic 
growth phase was measured. The relation of the rate (g/l) and D.T. which PUF occupies in 
culture-medium liquid is shown in a view 3. 

A view 2 and the 3rd view show that the direction with much culture-medium volume has the 
large proliferation rate of a cell, and D.T. is small to PUF. To PUF, this will be considered 
because matter exchange of the cell increased on a PUF front face is checked, if there is little 
culture-medium volume. Although a proliferation rate is large when cultivating by the PETORI 
dish which does not put in PUF, since it is saturated for a short time on a PETORI dish base, it 
cannot cultivate to high density. 

Example 3 culture apparatus has the cultivation tub 1, a wetted wall tower 2, the culture-medium 
liquid supply tub 3, and the gas supply means 4, as shown in a view 4. The cultivation tub 1 has 
contained the perforated plate 1 1 inside, and PUF1 10 is laid on this perforated plate 1 1. The 
wetted wall tower 2 is connected with this cultivation tub 1 through the culture-medium liquid 
circuit 12. The gas supply means 4 is connected with this wetted wall tower 2 through the 
culture-medium liquid supply tub 3 and the gas supply way 24 through the culture-medium liquid 
supply way 23. a wetted wall tower 2 — the disguise culture-medium liquid (or culture medium) 
from the cultivation tub 1 — from the culture-medium liquid flow entrance 20 — flowing — a 
column — while flowing down along with an internal surface, the gas supplied from the gas supply 
means (for example, chemical cylinders, such as the air bomb 41 and C02 chemical cylinder 42) 
4 is contacted, and a gas is absorbed The culture-medium liquid which absorbed the fresh gas is 
again supplied to the cultivation tub 1 through the culture-medium liquid circuit 21. In a wetted 
wall tower 2, a gas supply system effective in this way functions, a useful gas is supplied, and the 
cultivation tub 1 is supplied again, the culture-medium liquid flow entrance 20 of a wetted wall 
tower 2 — a wette d- wa 1 1 -tower wall surface — meeting — ****** 200 — having — the return 
culture-medium liquid from the cultivation tub 1 — this ****** 200 — entering — from **** — 
gradually — an overflow — carrying out — a column — it has composition which flows inside 
the column from ****** 200 — when holding the inflow inside to homogeneity more, arranging 
the laminar-flow invention meanses 201, such as bead-like objects, such as a glass bead, and a 
perforated plate, in this ****** 200 is performed, and it gets A capacitor 202 and a filter 203 are 
formed above a wetted wall tower 2. A filter 240 is formed also in the gas supply way 24 if 
needed. The liquid feeding meanses 60 and 61, such as a roller pump, are arranged suitably on a 
culture-medium liquid circuit or a culture-medium liquid supply way. 

The culture medium exhaust port 100 with a bulb is formed in the cultivation tub 1 so that the 
continuous culture which can be continuously taken out out of a system can be presented with 
products, such as a physiological active substance which contains the above-mentioned 
equipment in culture-medium liquid, this exhaust port 100 — or it is also possible to replace with 
this and to arrange the ultrafiltration membrane which takes out the low-molecular matter 
alternatively in a culture-medium liquid circuit or other suitable parts 

It is also possible to arrange a churning means for example, in the cultivation tub 1 so that the 
cultivation accompanied by churning can be presented with the above-mentioned equipment. 
After supplying the culture-medium liquid from the culture-medium liquid supply tub 3 to each 
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part of the above-mentioned equipment in the following way through the culture-medium liquid 
supply way 23, the bulb 101 of the culture-medium liquid supply way 23 was closed. And culture- 
medium liquid was circulated at the rate of 100 ml/min through the culture-medium liquid 
circuits 12 and 21 for 1 hour between the cultivation tub 1 and the wetted wall tower 2. 
It is 100ml at the total quantity about culture-medium liquid in the cultivation tub 1 to culture- 
medium liquid 200ml;, the culture-medium liquid circuits 12 and 21, and low RAPOPU 60 in 
PUF5.8g and the 200ml; wetted wall tower 2 of culture-medium liquid. 

Subsequently, 3.4x1 07-piece seeding of the Vero cell was carried out to PUF1 10, after 2-hour 
gentle placement, culture-medium liquid was circulated by 50 ml/min, and packed bed cultivation 
was started. The relation between cultivation time and the number of cells per PUF unit weight 
is shown in a view 5. While an arrow opens the bulb 100 of the cultivation tub 1 wide and 
collecting the culture-medium liquid in the cultivation tub 1 in a view 5, having opened the bulb 
101 of the culture-medium liquid supply way 23 wide, and having supplied the culture-medium 
liquid supply tub 3 to culture-medium liquid to each part of equipment in the above-mentioned 
way is shown. 

The number of cells 150 hours after cultivation is 3x107 pieces/g, and a view 5 shows that high- 
density cultivation was performed. 
(Effect of the invention) 

According to this invention, an adhesive animal cell is effectively cultivated by using the porous 
matter as an affix-ed object in this way. Even if compared with for example, conventional micro 
carrier cultivation and conventional hollow-fiber cultivation, high density cultivation is attained 
further. According to this invention, even if it uses any of culture stand still and packed bed 
cultivation, a cell increases effectively. If especially packed bed cultivation is adopted, the scale- 
up of cultivation will be easy and high density and the mass culture of it will become possible. 
Since porous matter, such as a polyurethane foam, is also cheap, a lot of cultivation of an 
adhesive animal cell is made cheaply, and deals in it. this invention is used suitable for research 
of the virus which used the adhesive animal cell, and the manufacture and research of a 
physiological active substance which an adhesive animal cell produces, and it deals in it. 
Moreover, ablation of a cell is also easy for porous matter, such as PUF, after cultivation, and it 
is reusable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

When a view 1 performs stationary culture of an adhesive animal cell by this invention method 
The graph which shows the relation between ****** density and the number of cells per porous 
matter unit volume, and a view 2 by this invention method and the conventional method 
Respectively an adhesive animal cell Change of the number of cells by the cultivation time when 
carrying out stationary culture The compared graph, When the graph with which a view 3 shows 
the relation between the porous matter weight per unit culture-medium liquid at the time of the 
stationary culture of this invention method and D.T., the schematic diagram showing [ 4 ] one 
example of the culture apparatus of this invention, and a view 5 perform packed bed cultivation 
using the equipment of a view 4 It is the graph which shows change of the number of animal cells 
by ****** time. 

1 [ .. A culture-medium liquid supply tub 4 / .. A gas supply means, 11 / .. 12 A perforated plate, 
21 / A culture-medium liquid circuit, 20 / .. A culture-medium liquid flow entrance, 23 / .. A 
culture-medium liquid supply way, 110/.. PUF, 200 / .. ******. ] .... A cultivation tub, 2 .. A 
wetted wall tower, 3 
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